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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition 
having preventing or ameliorating action on symptoms or 
diseases caused by decease in brain functions. 

SOLUTION: This composition comprises arachidonic acid 
and/or a compound composed of arachidonic acid as a 
constituent fatty acid, especially an arachidonic acid 
ester, a triglyceride, a phospholipid or a grycolipid in 
which a part or the whole of a constituent fatty acid is 
arachidonic acid as an active ingredient. 
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[11)1] H«l60fi:TUi6Hi-4iett*4vM±*S.«.0 

a*7 9 * k >«-c* * b y ^ y * y k, y vjbkxi** 
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[#f+»*<o$eB] 

[ft**l] 75*K>iRl) f /Xtt75* K>»* 

[ft**2] T?*K>BI*1(l«»«SBIi:-r*ft** 
?>-gp & U < te&M&T 9 * K >^T*ab4 , h 'J ^ 'J -b 

y k, u l < iimmnr~*>z>m*m i 

[It** 3 ] *J&flgl»$<7>-gK Xtt^SBsft'T 9 * K > 

mz 75+K t fc h y ^ * y Kr*4 ft* 
mm* h mattt: i <r> -e* z> ft** 3 KtEifto&a 

[ft** 5 ] *fl^|&*«>-»Xtt^aw T 9 * K > 

b y -t y Kt#*f * h y ^y -t y Kt-s- 

[ft** 6 ] mriafirosso-aixji^fflj^T 9 * k > 
h y ^y -by K£^ri-& h y r y -b y ko, 
Kvs^aj-s-**, h y ^y-t y v*m&irz><£m 

** 5 CGKQaAtt. 

iw** 7 ] flijasjeiKfto-asxii^as^r 9 * k > 
m.~ehz> y y ^y-by k h y ^y-ty Yi>\ 

*;Ur-fxl/7 ( Mortierella ) m^m-f2>fflL±<®>frb 

mm, Lfc 4 O-C&Sft** 5 Xli 6 tcisttoa^o 
[ft** 8 ] flWUBISBlO-«XJ±^IB*»r 9 * K > 

Bt-cfc * y y ^* y -t y k -r* h y y y -b y 
:M n-*^? x^u^i'ij^v^ h y ^y-ty 

KT-&4»** 5-7 ©v»-F*L*KIB*Oi&jft». 
[ft ** 9 ] 1 , K + mtmfchK 2-ft K 7 9 * K 

>*^ft^L/; h y ^y -ty K=Sr5*;n<m±#*-r* h 
y^y-by k*^-c*4, laiRffeofiTfciBB-*-** 

tt*4v»l±*|Jft«) ; F|»3Uiat«f^fflS:*i-*afl:»o 

[«** i o ] tptmmm*. femm- 1 2i@ 

*JJ&J»®^f>3lf*i*: <7>-e*4ft** 9 Kia«to&j£ 

*B06*OfiT-C**, ft**l - 1 0 cov»-f *tj&»UE 
[W**12] JKWaoftTUjeH-rsfi^^Btttt 

[ft** 13] K«IBOfiTUieH-r4ifettA«*«|» 
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[ft** 14] K«pfeOteTKjeH+4!^.#9 0« 
XI*fi*T*4, »**1 - 1 0Ov»-r*trt»UIB*Ojft 

[tt**i 5] «i**«r*y-'W7-a!iB*x»±JBJi. 

ft**l 4irf5«oa^o 

[»**i 6] mMW. ■&s>&.i&<y>)X.imm®.i&y>i 
-?&&»** 1-15 ov>-r iL^cettoMAib. 

[ft**17] EfcAl BiliJfct)«>80R*tf«7 9* K> 
^i^^#LT0.001-20gi:^4i;dtc. 75*K> 

;o BIRWf/XJir^* K > « * flt j£B&JJfi$ fc -f - 4-ffc-&» * 

[ft** 18] 79* K>mSr*J£Mj&Brt1-*'ffc'£ 
79* K>»OT^3--«/x^-f A'XttW^IISSS 

^<75-gp t l < ii£gw ? 7 9 * k > 4 , h y tr y 

-by K> 'J >JBR*> L < J±*IJiSS-e*-6ft**17lzlE« 

[ft** 1 9 ] mrmm®L<r>-iit>y.\t£Mi)*T 9 * k 
h y ^y-by k* s , i,3-fi:»c+«Mi»5«**, 
2-fii-79* K>^**^Lfc b y yy-b K-C*4» 

20 **18KiE$£OJt£&>£fJo 

[ft**2 0] ^flUBffinR^ ^*S!C6 ~12fflSr*i" 

[it** 2 1 ] a^^^i , *mmmm\ 2-u 
iz 7 9 * K L 7t h y ^* y -b y k ^o. 001 Sfi 

[ft** 2 2 ] *i*fl&Jt» 5 \ 6 - 12ffl 

4 flgnsoi^ x if it fc t o t- * 4 i t ?r #m t -r 4 ft * 
*2i icie«oAp a n a^;% 0 
30 [ft** 2 3 ] A D a p&*^^\ «tBitAn a n , mmnm 

[ft**2 4] S^tiKn^^-^-JivKS^/XJi 
fi£4, ft** 1 -23<Ov>-f *L*»UC|RoaJSJE*o 

[ft**2 5] v3-*^*v*>mimi&Rwmt-r 
mx~$> 4 , h y ? y -b y k, y >m» t l < i±*sjbk-c 

40 *4ft**24lC|e«feOa*^o 

[ft**2 6] Ji|B79* K>»fc K3^AJf+x> 
BK^jffl.^-S-^-yrt-ii^^T, 79* K>K/ K^t^+t 
^>^it (Kfi) **0.1-15O|EBBU*4it*»«fc 
-r*W**24X«25»CBIftOiBl**. 

[»**2 7] affl^77*K>®i:M 

gxiv>iT-*4 i t i&Wlt 1"4ft** 1 ~260V^-f 

[»**2 8] H«»toftTtCjBH-f*J6«t*«vwi 
50 ^,m^»^l»X(i5fc*ftffl S:*1-4 &p a n&l£lj<Dg{ii£-e 



-2- 



3 

Rttu-^fiTLftv^ *4vMi-£-;f L-t^>T^>^I^&;l-e 
* 4&:ftp a pjf t t fc UE-&-f 4 - t Wi £ 1" 4 ftn a p 

[R$92 9] 77^ K^MXtf/XliT?* K>» 

* «)&J3il»$ t -f 4 ft** * ^ -eft 4 JfiHSWBoteT 

/ca^ffl#us.^/xi±BE5tffiiiffl 7 - * ^xmm 

#fpffl£*-f 4 C t ®Ap a p&fi6;fe«50'a^ffl#^SO i - 

/Xii K^iEitffl -7 - ;kc mm L XWM-T 4 z. t z #m 

[0 0 0 1] 

T 9 * K v»* 1 1 4 ft-^r * ttgftft 
1-4fcOT**4„ J:l)8MHK«\ 77*K>S, 77* 

tt^»**r y * k vbi-c* 4 h «; ^ «j -t >j k, >j >mn 

tf4ffi« • ^hE#o®T\ BfclffiSoftT, JSfllMt 

# (fztx.lt, log % *Ditt»» (fcfc*.lX, 

[0 0 0 2] 

tt#tZ|6j*»oT^4 0 **tU#oT=gA&J5i**Rfc*ll 

£A***ft*fcft#£r*J KJ:*Uf, 2000^JEEOiSi**Al± 
150-160^-At?* 65JftJa±0«|«A#tt14A»=lA 
tcitLTV^4o LT\ 2030^tC(i10AlC 1 AtfUi: 

MMBbWWirt-* fc^®$*LTv>4 0 ^Att«ffi*{*. it 
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Al±&£Sfc4t::oti.T, Baffi«/6 ? *4gaHiS-t-4 

£l«L-fc*#J<O|J||SI«>+0\ '5T^t#xt>ix4o 
L£rt s <b. IL«|jB3J»fc*AST*eu«tfflT?S, *»o$ 

70 4*SiJ(i, £ :h.4 A, 4f«$6 3 *LTi/»$r 

[0 0 0 3] fi6*tf»e>, WSSS*i.rv>-6JB«lSB*5S:#-f 

» # * isitf tt- 4 e j. ^ oft^ sr 4 urn 

f5it5rrSftft$-*4*i* (#«ea»K0«rK#0«» 
[0 0 0 4] iOJ:dtCia*0«F^^±5V>T, )!StSt6<0 

30 mmamt>L<, mm&i^te^x WM&mmwR.^tz 

[0 0 0 5] JgfifllKoMcOi^^&^T-^oT, 0Jx. 
Jf, SSlCiSV»T{±1/3^ Fca®^*3V>Tt±1/4^U > 

v>4 x ) >mn*<7>nsm7FmmmffiMi*, 75* Kv»i 

KVKt K3-9-^^jcygili»!&#:|*irJ±de novo* 
40 JSTS-f, &»W*4vM±M»tt (T?*K>Hk Ks 

^BK) l-K»^^JftflXT4^M/0 i $)4o ^C'C% K^-tf 

>wti>mmm<v<k%m*&it>z>mm%:mffi&T*>z> 0 so 

nderdegrf>(±mi'J >flgK4 J ^ I &i64 T y * KvgKOjj 
** ? IE^ ^A<7>12.4K»«U^LT, TW^-v-A 
^(i8.lS*^^(CM^-r4 itSr«e,j>CUv»4 
50 (Lipids 26, 421-425 (1991)) 0 i <T> J: -5 IZT y * K 
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[0 0 0 6] iSO«IB«»^T9*K>a*fflffl1-*l& 
< -^frir.ZlxX^ho #g§¥6-256179^§-&$ftfB«c 
O r^Sfg|Sl±SiJJ ti\ 1,2-vT v;u-sn-7';-t:n-;u 
H»#**a*fl-it4«We*ot,.2tt«:«frt4 

t 1 , 2- v T v ^-sn- 7 V -fc n - ;W if ##0 * 
■fx *0»*J4£<*aiE3*lTV*£v\, #^10-10156 

U*>^U-> Kt75* K>BfcO 

•y hr-<r>2Z&ii&ugfflb Uf LTv»5 too. Sft&/1 
f»li*>1*tf»13*Jit&-e*ot\ A«-C33*t=*a (7? 
r-Ol BttAHI-Clil J-flKffiS"*-*) fiWUt* 
itLT:fce>1\ ^b*T'^<0*URfcttv»x.4v» o 

** 77*K^a*li)6iH^tf 
**oa«— Jft8rc*4. J»KWM|-CI47?*K>i 
m&03&*iifWi£*vt:fc<c>1\ 5ff>7V*v K»»* 
«:77*K>»#fii64lk^Uv>lii:i8^'o 
[0 0 0 7] ¥6-27931 1#&«fB«0 r^nf-f > 

*7— vif'f AoffittftfflJ K*v»rtt, ffljft 
rt**^^KK*««**fc-r7n-r>f >*7~ tfC 
fciSttftU *iUC#}»*fcLT*Att***iG** 

l*u :hv»t, 77* Y>n<r>mm*v J- 

Ri#tSttK*I4<, 77* KV**»*JMffltfc 
n*^7 7f-/A"t'J 75 

?>*»K$fLTv»Stv» 0 -roiotc. «goat6*6^t-77 

o, 7 7 * k > ma a v 7 7 * k >R*flt&ni&K t -r 

BSKOO-tot LT77* K>®JSr*CgB1RL^(Cj§?' 
[0 0 0 8] JBO|Mraft£t=#3*!ft&R1tlt#-C. 
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masx v t mm<om&mmm&<7>'pmz%i-&#iX'$> 
4 o t t < ce> <=> ft&BF xo r> t o-e* h , 

t li#fIOflf$S-eJ8#5$*it>>.5> (Katzman, R. andTer 
ry, R., The Neurology of Aging, F.A. Davis, Phi lad 
elphia, pp. 15-50) 0 

[0009] tmz*tL*wti$.2ixz,mr$&)m&frb& 

-2>t> iS^iBIt (sensory memory) „ 1 -^IBH (primar 
70 y memory) & Zlf 2 #;IBt6 (secondary memory) 

^ft&o 1 •^IB'ffi(±fiPB#lB'K (immediate memory) „ 2 
^fBHl4ft#ifBt£. (long-term memory) tDf lftt^> £ t 
t&&o ffiJWIBtt (short-term memory) »±l^:iBit5r 
i? t 2 ^IBtStc t i fcri*o tzmWD i Z-T®& 

Z> bWtf&Ztl&i)*, # t>^r^^T-fc>-r^250-500 5 
•J UL^o 1 ^E«liflMR*«JBftHaa 

S*L4BI#»;*lft**t4*»e>fia***L, fHMB* (work 
ing memory) tLr<0efl^ttl, o l^ClBtttLTfe 

{± te-f Hh ig L®^ Lit j? tL^ v>pg h 20~30^-e 
4 o 2 ^tlBffiJi 1 XXStittttoM $ *tfc1««oteai 
(transfer) tfti^Mt (consolidation) . -!rO#7Tc 
A^^ItjK (storage) . Z bl,ZJrti(nW£. (retrieva 
I) 0#J£P&<fc t)%2> 0 i<?)2*fBtl«i:#otv^ 
t<B*$tv^, 0 Z<D2>XUmoi&Tlt£.b LX 

KtiLntrm •vostwnnmK x z> % ot% 
sfm $ fix ^tztm<Dft±mt} khlt, « t a 

[0 0 10] *^aWft«Wf t LT75* F>M 

4xSfcyt 7* **W* L , omo v r 77. 

Ji®) tier, >7-77»r!g1±ot ctiotv»«s 
fa^fFtfO^tooJgHt^orv^o BMMcGa 
honibli, 22-^^^0^;S&7 v Y{Z^WM^i>^tT 
7*K>Bffle-frS!fl- (IOmg/7-y h/B) T*8iira«I*L 
40 T5? r-?f.B§OLTP£?I!ISL-Cv>£ (Neurobiol Aging 2 
0, 643 (1999)) o 4*-fl»Of»5? h tJtKUT* 
«i7 y f- 0«J1LTPJ4^ h *HZ*®zY L> 77* KVKS 
4Ki «3*»9 » hOP^^iT'Ilim-r^it^TFLT 
v>^,o L^t, *.!LTPOii?iJ±, |B1SO^*^XA^ 

hWit. i-^fB«offii4-ft:«-7pf fco-e&o-c, ib« 
OH^tC-£.5?i 1 ^|BtS^<b 2 ^IB^o^fiforSlt-ft 
ttti^. Lfc^ot, ifittoH^ji^ii^mt^T-^ 

0±^tC7 7* K>KO^I*^^^SW^iS«IT-|Ffli 
50 Ltzm&mZtlX^Z tOO, ^WOflBtStgOfiTtC 
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[0 0 1 1] Lfci'ot, KMUffiOfiTKieBi- 
[0 0 12] 

J: OSMfflfcli, 77*K>^> 75+K^l07*3- 

h 'J ^y -try k, y >»Rao ! «»«o»*> 

[0 0 1 3] 

jsmsse 1 1-4 fts-woa* *iTWi*a*«nwf xw h 

, &«& K <t *) 1 , 3-tt K *0UBJttRft#<. 2- 
ffilC7 7 + K >9W*|frft- L h U U -b 'J K 4r-S-tr ffilJl 

[0 0 14] ioT$^li> T9*K>*aif/3ttt 
77^ K^eKSrWraiflB^tT^lt-S-^^W^^^-^T 

mzmmtZo ttMKtt, r?+K>i, r»+K 
^awr h y y y -t y k> y >bsk®. 

1-4fEtt. • *WfK:&OftT, B»|&#©ffiT* SWISS 
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[0 0 15] 

»77* v>WLimtizmf05&t-rz>itit®)ZG%)®.%-t 
[0016] *%m<r>&.imii., mmf&vi&Tizi&m-t 

*) o^K-Sc* (**vMif6«) 4^4r.i«j4: 
[0 0 17] «t 0 ^WCIi, *%noiHiA»ii, SniS 

sjm«ttflfi«) o^Kr-ft» (&.5>v>i±fc 

t LfcftAfi, <**Ap q p, «ligttAp a p, #7E«^ffl^ 

[0018] *%>m<vm : ®mfr£ Lximm^T?* k 

77+ K^MSrWftJBJHffllk-rAi-^ro 
<t-&* t> Zt&X'ZZo 77+K >tt«rfl|jAffi 

■>Affi, •^by'>AJ®!5:f4:^tf4Ct**-C#-&o i 
fc, 75+ K>B07A'3-*i^f)l', 09x.(fT7 + 
K^f^xxf*. 77+K^if)l'i^T)^ J : 

Aaf**r 9* k>»"C*4 h y ^y -ty k. y »3&s, 

[0 0 19] tp D p^<^ai*fxfci^ 77+ K>* 

li h V ^' y -t y k-^ y >mn<owm, if h y ^ y -t u 

* f y ^ y -t y k (tiifluiBiBrBRo-wxtt^w** r 5 + 
k vffit?*> -5 h y v y -t y k Sr-t-*i--& h y ^ y -t y k 
t nil) <v?i&i%-<o&ffi\ui t ^ ^tLtv^i^c ^ 
a $ , i •) 7 5 + k >^*-^*-r ^ hijjfij 

-try K*I*WK?flffl"*-4£fc*nirtBfcfctK 20^ 
50 l^i •)> *»WO*»rtSa-Oj»*S:lT»aE31*WJ|M>f T 
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[0 0 2 0] ^oT*^WUiJv>T{i, *%^o*S?ibS; 

*h'J^»J*U Ktttfih'J^'Jt'J K (77+K 
F'jy'J-t'J K) t«fflt4;ti»l?* 

h y ^y-ty h'im&.i-Z'kffiWi&oo *>75* v>m 

Offl^^20Kfi(W/W)56W±, 4fiL< tt30K«BLh, 
itjffiK i±40S45m±-e#)S?rijai ( h «; ^y -t y 

flg (hy^y-ty k) i^.m-ti>mtnm-r^^i 

Ho 

[0 0 2 1] 75* K>M***-f 4 jftJi ( h U ^'J-fc 

y k) o^aii6**-r&«te*t Lri*» ^f^u 

5 ( Mortierel la ) JR, 3if^-f7X ( Conidiobolu 
s) JS, A ( Pythium ) JR, 7-i h7 r- 5 ( Phyt 

ophthora ) R, y'Ji-A ( Penici 1 1 ium ) R, 9 
nK^.f'Ji-A ( Cladospor ium ) R, A3-* ( Muco 
l) 7f'Ja-A ( Fusarium ) JR. 7X^*>7, 
( Aspergi I lus ) R. n-Kf*7 ( Rhodotorula ) R, 
r-*7 r- 5 ( Entomophthora ) R, J X*'5 > 
y'7A ( Echinospo rang ium ) R, t7"Dl/^'-7 ( Sapr 
ojegnia ) mKJMir2>ffi(.&.%l)Zmf 4 i fcrt*T*§ 3 0 * 
*f-fxV7 ( Mortierel la ) Wk^^T -i iV7 ( Morti 
erella ) MRlcR-f&^&l&T-li, 0lx.»f*;P-r 4 IV 
9 • j.n >7?*^ ( Mortierel la elongata ) .. t^f-fx 
1/7 • J-^v^'T ( Mortierel la exigua ) , ^EAs-t^x- 
V7-7-f7D7'f7 ( Mort ierel la hygrophi la ) » ■=£ 
*f-fxV7 • r^tf-t ( Mortierel la alpina ) 
lfZ>ZtifiX'&Z> 0 xv? • Jin > 

(Mortierel la elongata ) IF08570, -t ;l< 5^ i" P 
( Mortierel la exigua ) IF0857K 
f-fxl/5 • 7-f7*D7-f7 ( Mort ierel la hygrophi I 
a) IF0594K tA-f -fxU? • T^tT-f ( Mort ierel la 
alpina ) IF08568, ATCC16266x ATCC3222K ATCC42430, 
CBS219.35, CBS224.37. CBS250.53, CBS343.66, CBS52 
7.72, CBS529.72, CBS608.70, CBS754.683?c9@#c£;p 
If&ZtffX'&Zo 

ioo2 2j ctth<ommt^-rtt'b, -xv&ifivMmm 
Amwmvtm (ifo) , m*i©7^u*> • ^-fy 

• 7> )V*f- \— • a V9 -> 3 y (Amer ican Type Cul ture 
Collection, ATCC) JtlF, Cent rra I bureau voor Schinnm 
elcultures (CBS) 7&»£>ftA,<bfMI&ft < Z ttf 

IftW-fxV7 • -x.n>2r?SAM0219 (MlWmS? 
^8703-t) («IW*»»123Mr) ^ffiffln^ttt 

#4o 
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[0 0 2 3] **KU«ffl?il4*i*S:JSf*i-*aHc 

WU&&i&<7>®&lZ, RnmtLX\tV)V^-X, 757 
r--*, *yD-^ ( +r-y#n-x, -r^h-x, nTjg 

wtte>tz|!RibtvS t<0-eiiiv>„ ^5S??I£<!: LTIi-^7' h 

ft^mcigSr.-?- h y 7A, fliBErv^-^A, ®Se7> 

~40K*(ft/V)& »i L < Ii1-25K*(WA)560S* t 
■f-40**^v» 0 *0|§coa*MS*n*tiO. l-l0Hi(WA) 
20 )(, »f L< (±0.1~6®*(WA)?6t Lt> ^»^*tc^ 

[0024] zbiz, nv&B&Bmmivm-tbz.b-i* 
75* K>»*45K*wa±**-r*«jB (hUT-'jt 

y K) **&W<Dm$hl&frb-f2>Zt tfl^c i£* 
l±, lg*2~4B§S-e7!.f««:ii?lffi, Jjf«2~4BliJll|* 

t ft 4 o 40l&O|t*«C»Kl41 -8Kfi%, 
»* L< li1~4Ka«coit«t L, S-t*d«JilWiJJ:tF« 

mmmm <o®m o m <r> & mmm * ^xmrn l , mx&tn 

30 b-t&o ft^> J: irttl»*«»J*I»!<0WC 

SDL, ^«7B ffiU l±^#6B B£l». «t ») 

»iL< i±^*4B l-JI3L*<0J(f*it>O^*»aiflE4r0i: ft 
4i7Cta^fC\ 75* K >KSr45@g5(£JL±-^* 

(>y^y-byK) t»4it#rs*ftflo 

[0 0 2 5] T9*KVBrAaW«5JfP*iftKliaffl-r* 
J: vit ft-5>**, 5-40C, «FS L < i±20~30 

40 «5~20 , Ct-TJ$*^^ttT^I&fPJ5gffl5m : &^M*t46 

sitir-i^o -ioj^ftas^gKio-cf). ^ 
MTOK' : f 3 <7>i^ffi^ia^nj)&a)5Kcoiij-&^ l<04 c t 

* { t-|4 0 ^£OpHli4~10, iff L<(±5~9t LTii 

«2-30BM, »* L< (45~20B^, <£ L < ii5 

-ISBFflff do 
[0 0 2 6] $P>IC, 75* Y>m*^-tZ>im (h 

y^y-ty k) *co75* Y>&v>miz*-&tbz>^tix 
50 &&mmmizmiRmn7i<.frMift-oXT y * k>»h* 
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»S*t4. fit, £i;fcPUFAg&#^';-fc'J KHfx^ 

^ *5afcKj&jwfi i * * if l -c, &m*mammm*& 

nb h ilfz h'J^'H 1 ; Kii5 ( [Enhancement of Arc 
hidonic: Selective Hydrolysis of a Single-Cell Oil 
from Mort ierel la with Candida cyl indracea Lipas 
ej :J. Am. Oil Chem. Soc. , 72, 1323-1327 (199 

8)) o i«Oi?C, T9*K>»**?*l&uaiR»J)P* 

frmzftirmzT?* v>j&iM'&tri-zMtt ( h y 
m -r z> m-k k tt r 5 * k >Ko^*ts^w a k 4 

(hy^y-ty K) T-*ortH«Klc(±^ffli-^ii: 

tf s -c#4 0 

[0027] $<bic % *»w-ei±flu»iiin6afc<o-a5xi± 

£»**7 5 + K >mT**^» f- 'J -fe Kt LT, 1,3- 

ttu«t»auBj»»*», 2-ec77^ h*>mm&vtz y y 

SUMS***, 2-&K77* KVBbWHrfrLfc h U <7*y -t 

•J KtWJH(H±, »t L< lilO***J£LL, 

i L < tt20-=e^wa±> t44tiL< (±30* W£J.±lrtr 

mm (by^y-ty k) itffln^wis, ±ib 
hy^y-ty Koi,3-tt»c»-fri-4*«»afflUi, 

*. 2a **rr ir, 00 x if, * 

'jn^ji/-2-77*K/'f;P-^'J-t:n-^ (jy.f£ T8 
A8J tbfo-t) i«jfSU>. 
[0 0 2 8] £*l.e>, 1.3-fiK*fIB|Jfti®^\ 
7+K L tz Y >J ^ 'J -t y Kli, 

-tf a*i , ►) , r- y 7 y -t y k<oi , 3-fi 

7)^jn-t2^<7)j®^J3S«5^T-&, iBjBf tc 1 7J-+02- 

y 7 v ;u :7* y -fc n - ;U (&f£ T2-MGJ t fat) 
ti.: 02-MGi±## tCflBH-KS)»1**«A < »JRtt* f A 

m k m ftWLm& 5 -t * * &<s-j$; l jiaurne icjr h 
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72 

»Mi:i±*'fn5^D> fc try v/^SfcmSfiT^ 
< 0 tloi', iWl'J^- IfOfl&flSKIfttJil&WJi&flS 

4 C $fb{;Fnia^<7>(i, »y^<-4?Mtt*«joi»^or 

£a»c* o ^i-v^«&#ui±, i,3-fi:»c«tiaji»!na*», 
2-et:7 7* k Lfc h y ^y -ty k<±««& 
( b y ^y-ty k) t^4„ 

[0 0 2 9] 1,3-&K*SJMi)ffiSb&*> 2-fiC77+K>' 

io M^ft^-Lfe h y ry -t y Kw^w^siit^oo-to 
tLr, 75+ K>K*-i-*i-4?ftflS (hy^y-by 

[0030] wMtzzmm ( h y ^y-ty k> 1*75 
* k >tt***i&jisafci: -r* b y ^y -t y kt* . h 
y ^y -t y K^«t4^iisi:wt4 7 5 * K>m 

Kernel, Mioas^o 0 nwfamwmt 

20 tt-oizY 'J ^* "J t'J K) co*8Jn <t £ RJSiR^cDffiT =£■ 
KfCfcA, »#O**KJ6ffl«20~30t;J: Ijjftv^ 30^ 
501C, &i L < {±40- 50*0 1 o 

[0031] h y ^y -ty K<oi,3-t£oo.^7 i ;i'S-&t- 

( Rhizopus ) 'JVAa-* ( Rhizomucor ) I> 77 
sOUif)UZ. ( Aspergil I us ) m% t*cr>$t!k%0 Z> 

4o 0!lx.l±*> 'J /7"X • fl/7- ( Rhizopus delemar ) 
30 O'J/t-tf (fflaSS* (*) K> *'J'*— tf) , 'JVA 
3 — ;u • 5 — /-\^ ( Rhizomucor miehei ) co'J^n'— -If 
(y # ■ J **ir.<<*9 (W> SL 'J **** -f A IM) , T-fc 
-^^f^^ • — if— ( Apergi 1 1 us niger ) 0'J/<— If 
(*fe) «?A) ^*^{f<btt4#\ 

'J ^^-HfT-abtiifi-^T^ffl-t^ Ik«i4„ 

[0032] ±fey/^--t'<o-ffiffl^{±, RjL^iies 
**lW-eK(6i»K*30'CJEUi, ftiL< {±40t:W.±fc 

0IJx.(±TDowex MARATHON WBA (Sg, ^-7^5* 

[0 0 3 3] a5efkffl#lUWL-C, 1,3-tt#*«jy/< 
--b-0O7K^O.5-2O1S (Rfi) KJRfliL, jR»«U*t 

Lr2-5^*oi^r-t h > (Wiif-aor) 
Tx-&iik$-itxmfeimmt:m$L-t2>zti>*-?z2> 0 $ 

50 4>U««ft*ftTJ±, H^-fkffi#UCJtLT, 0.05-0.4 
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f&fiOl , 3-e#HW 'J if* */MHO*tc»J» L, it 

TH5eft«**«fi-r*w tar**. £<osm~<fc>) 

liiXr ^Xftfttttt £ < * ? 1* , 7K1 - 1 0Sfi (w/v) X 

[0 0 3 4] **<o»»»cj:orii, *Ri&*t:aii* 
TK^gtiS^TSS-e, **-&*ftvv»-g-{±Jc:x9;l'£ 

fc^itfi 1 L k < < ft i) , i fc, ^»*»wiija 

5T-(4ft<ftfK 4 v»*-c $fc* i <.x.;* 

rA-^«Ri&*jBc:-fc:t**-e#4o *t>u»*JWo« 

[0 0 3 5] iciic, wiBket^-r-sBjeft*** 

U^y-t'J K) Kfc^Tfc, Rlfe«|5p*teT$*4C:t 
ft < , 1 , tfMJBim^ 2-tt U7 9 * K >BfcW|S 

-g- l f y y y -t y k Sit a*-e # 

[0 0 3 6] BttttOfiTKjgB-f 

14, 77+ K vKSW/XttT 9 * K V&*fl|)&JBll&BI 
t1"4fb^-tl**®T% *4v»ttT9*K>B***Rtt 
K#*LftV», &&V>(4^t LT^T*>fi^ftlfc£p a nji> 

(4, ftjtjsittcr?* Kvii'tiiitv^ttr 
t, -en*E^-L^:ft n a pa^;#^A^3SmLTt. f&fE 

ft^a*ifei*-r4o 

[0 0 3 7] ^FtC««:igflSffiO-ffiX<4^SC**T7* K 

>mx$>z> y y ry-ty Ko^-g-tcii, vms ( h y ^y 

■fcU K) OffljfeUHUTIi*IROiiri6tt*»*»»> tp D p> 

fflnctm, tit, -ecoi^iw, isgtfimtcM 

LT^«b*lJK*$tt-5> &?>-ei±ftv> 9 
[0 0 3 8] #lx.(4\ &p a B i|EJ»i LTI4, -^An Q pO 

iBfflPISSfL ¥Ue/8SSS?L ?USffl&p a p> «*J§Ab d p3Z. 
l4^AfflAp°p^*^tf4Cfc>il ? -e§4o r4Bt*-^tfAp D p 

Mp°n, ^~'7'^0|SiSB#iCVnlBS^tDX.4±n c p. 
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m±p a p, * •v*-^oioxB#uvifli**nx.4tni±p D p, 

&t fc»±i6*-r4ftfi*a , tiS.7' f,ii4 0 S^tc, jAlB* 
#£ftv\ JRSAp%> i^tfn, *K*A. TkEAfi, 

p°p> B*p°p, E*S15^p D pOB^-C**oT^«t»ft< > ffl 
xl4\ ttiU #7--fc;K hn 

rtllRjft, JBfllflU *L»»U vn -y^oijOX^ 

;o [0039] t^jmoiAftii, *««Otffl)it«- 

e>*t4#ttffl^rS*B5SiJ*'&A--ev^r iv> 0 

->*>»»^ -b-9-*-;K ^*r^n-;u, ^r-lr^flg, 

20 y ^-j- >«ft f <o J; d ft^^t/tK-ft^J* i Xfyx a ;u tT 

^i^-r;u, 7f ;n: Ko + yT-V-* (BHA) , "7" 
Kn + y h;i/o:> (BHT) , ty-t-7f^t 
KD + yy (TBHQ) ,4-HKo + y^fW,6-y-t 
-7*f^7xy-* (HMBP) lZfti0t2it2> XiZ-Sfctii 

in-;K J-hn7in-;K £ -f37iO-JK 
f-^7iU-)K 7 -h37xn-;P^J;r;h37 

lH J f^o ^"bic. *nf7 ^ KfBI-C.4ffllx.lX. /8 

[0040] *%woa)S^i4. ^«9io4nntt»£w 

#Jx #f?#J, iii^J. iMBaiJ, JR^J. «r^Sfll 

w, *, 3.9 j mam) , 

t?^, 3-^^^-^, tfy-tj-y *9-f K, 
40 *v4. uv-^>ftif*^tf t>tt 

£0 jfetntfUfc LTJ4. fflJxJf, if^^v^, -H*^ * 

* S T*^4^ itve>tcK7cL-rv^t>tfe»4ftv^ 
[0 0 4 1 ] 79* K>MU J: ITT 9* KvKtflMEBII 
TO^t1-4^t»^i^^l47 9* K>®tlc*4o 
79*K>S?<01 B^7t:i?<0^:^f>(0^*J4Km% 
E-C0.14g. B8a*ET-0.19--0.20gtO#-g-^*>l) (flt 
50 S^#^4, 73-82, 1995) , 
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ft, $ e>tcii^*aJLh*>7 7* K &'#3ia s 
Lfc^oT, *Hi077^f K>giiJ.|:0 f 7 7* 

60kgtLT) 1 Blt | )WS^ili> 77*K>Kft& 
»tLt, 0.001g~20g, »i L < J±0.01g~10g, £ *) 
Vi-i L<li0.05~5g, ftfcjj* L< l±0. 1g-2g£-f &o 
[0 0 4 2] *|&IHO#»*$}-**l*fcttA.auaWI* 
**fri=tt, £n D nKE-g-f £7 7* K>m<0«fe«-*4* 

h 'J ^'J-fc'J K«rftp , &»;E#+*»'&Uli, 
77*K>KtLT0. 0003«ft3<J-;i.±, fipi L < (±0. 003 

E-a-i-io s&k, i,3-ia:i:^Mnmi^ 2-^77 

KSrHtftaUE-fri-SW^UJi, 1.3-4fc£*fltKI& 

LTO.OOlKftWSLL, »4 L < (i0.01gft5m_L, J; r> 
SiL< ttO. 1 K*Wa± t:E#t * o 

[0043] ^iswoajfttttsisfttLrieffl-r**- 

SJ±, 4HK £tt. SW-MfcfciTfcJ: 

*A (£>60kgfc LT) 1 H £ fc »> *f«! «> 
r 9 * K vftg J: If 7 7 * K >K*flMtMfflft 

77* K>$ft&#t Lt, aHfftO.001 g-2 
0g, ftt L< (±*tJ0.01 g~10g, ± l)*FS L < ii&O.O 
5-5 g, m^Vi-i L<li»0.1 g~2 g^iai-311 

[0 0 4 4] H«5V>BRHO±SI«|»!)!iBfcttr9*K 
^Kafetfic K=nf'\*-*.x>Bre£>tK /<7>;*£#x. 

ztfrb. tit A,t*x.-r n-tf^-o 

>?3.>WL*l3.tA,Z$ii', U4 77*K>KtK 

Lt> 77* K>tt K3tA+tx>^t^M 
Kfcv^-C, 7 7*K>&/K=r-'7-^*+i>&Jt (H 
ft) 75 J 0.1-15Wtea. fiFi L < l±0.25~10O^HlC*> 
SitA^liUo ttz, 77* K'/»0 5#0 l (R 
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id 

Sit) ilx.^v>t©x^ ^VKfcSi'fc-Lfc 
[0 0 4 5] HMWCfc *f&W*3<bU*tf: 

Sii&v> 0 &£&:fcp a p, ««t» n n , ^H^tt^p, #5e« 

OfiT, S.*nt6*Ofg:T> (fllxtf, 

20-5>o 

[0 0 4 6] 1 

75* K^K^SBt UW-fil/7 • 7^tf-7- 
( Mortierella alpina ) CBS754.68^rfflv»7t 0 ^^n- 
^1.8%^ BiBtAS:5S-3. ASvftO.Ui, KH2PO4 0.3%, N 
a 2 S04 0.1H, CaCIa • 2H20 0.05%Sm*gCl2 • 6H2O 0.05% 
iStsigMBkLZ^ 10kL^#«^I^SSL, *0%pH*6.Otc 
ISLt. fr^*?g30L^SaL. ^2610, «&fi 36 
0m 3 /B#W, *rtE200W^O*fl:-C8B 

QlS r Jisttoffiu ± o r^sb* 0 ^ - x jftjg^i 

~2.5%W^ai*Ii:^i, i-9 tc. **L£IL|*tt0.5-lX*i(l 

«fLfc (±mmt, **(w/v)x*»*-r4) . 
Bft^, ma. Kfe) 77*K>i^h';7-') 

•fe'J K (77 * KvSli h U ^'J -t 'j KOtt**tt«u 
40 ffrfr) 150kgSr#^o # <b itfcf*fl|| O'J^'J-t'J K) 

i«^D7h ^7 7 -f -T-^-W L7C t i ^BiTOK 
lCii**77* K>K<0»J^-(i40.84gSXT*ofco * 

-g-tV-rtl^ 11.63, 7.45, 7.73, 9.14, 2.23, 3.27f?jl56 

-e&otzo S<bK, -hE7.7*K>®?#*«8g (h'j^ 
'JtU K) S-xf*x7vfMtL, T7*K>^^iW 

jx ^. x *> £ 40g«(# tr fliflj f^x^fjv ift-^-fe ^ 

50 £>, ^ttOSMft^ nv h ^7 7 -f - i: J: ot, 99® 
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[0047] mmm 2 

* >3c&«J3Si§# (Dowex MARATHON WBA : 

BISQ 100g£. Rhizopus delemar 'J ^ * — tf 12. 5%7}c 

tf©* : mmm m ) nom\imm 

[0 0 4 8] HMCT 1 r-#7tT 9 * K >&£40« 

& h 'J ^'J -t 'J K (TGA40S) 80g. iifV 
160g. ±|S@^-f(: tr*12g. tK4. 8 ml ^30*0^488$ 
PH, «** (130rpm) L^^re^-tto Kl&ttTtt. 

[0 0 4 9] ®7tft';^--fc* ( Rhizopus delemar 

'J^'--te\ ffl-ffc : Dowex MARATHON WBA, jgfl?) 10g£v* 
-V^-y h#|*'7^*7A (1.8 x 12.5cm, #431. 8m 
I) T-#7tTGA40St*7'>;^Srl:2 
tc«^L£&^-/iJl§£-£oitj& (4ml/h) f*7AC 
•«L. aaSD£-^**i-^»ii:-e, R)t.v4J3S^400g^# 
fc. 7>7AiSJ£(±40~41'Ct L7t<> #f>H^Rlc- 

0Ux>)B&£. 8A8Sr^f (MJ^V-fcU 
(h'jyj-tr'J K) ^O8A8c0#J-g-^p-<7ti:-^, 31. ■ 

mi ■ 
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*tt)V%X'$>-?tz (&£. 8P8. 808. 8L8. 868, 8D8<7>§!| 
7.9. 15.1. 5.2. 4.Z^)V%X$>o 
tz 0 h'J^'J-b'J Kc02-f£tc^-t^8iD5^P. 0. L. 
6. Dli-eft-PtT-/^ 5 ^-u^>K. «jy-;w 

7 -iJ/U^ ->'*^- r -'jyv>MSu 8P8 

08 (±1,3-77 7''; D'f*-2-tWt'fJl'-^ l J-tD-iK 8 
L8li1,3-*7''; n^;p_2-U y Ut'fJl'-^Utn- 
;K 8G8l±l,3-*yj n-f ;v_2- y -'j y py-T^-^'j 
70 -tn-)K 8D8l±1,3-*7''; o^;P-2-v^*- y -'; y V 
y 4 )V-yi)Jzu-)\,*^o) o # t> *t7t8A8-§- 

*vfiB& (h'J^U-t'J K) frhH.&n&mW.Wtu-? Y 
{f7-7 1 -ICioT. 96*;!^ 8A8£t>8£ • »SL^o 
[0 0 5 0] mm® a 3 

U XStKsIsKK^^ <t £TGA40SO^ j&If ffl) igtft 
7 7 KOHSfcPi: LT. 18* ^|fcit1£FischerM7 7 r- 
1 6E£*lW|s|.ff (8E:0Cff) fcTGA40SBE-£JOfi-?£ 

(8E:oAg£) <D2miz»if, -e-tv-rttcopn. seik 

^ L tzttmffi&ts i O f SUNT6A40SK^ip|-^-^x. fc„ * 
20 LT. ^iy-yhOavfo-^S (YCP) t LT. 4 
^tftifttFischer*7 7F8 E^S 1 Ktf L£*t.B3Jig 
#£-5-*.*: (YC?£) o T6A40SSe-^fiI»t^fflL/t 
TGA4OSIiHJS0!l 1 X'&tz i> <7>£<|£ffl LTto 
[0 0 5 1 ] 







TGA40SE-£fi«- 




(g) 


(g) 




200 


200 




3 


3 




150 


150 


y J- ? D - X 


500 


500 




50 


50 




50 


45 


^ *^;VSSAIN-76 


35 


35 


^ >3lAIN-76 


10 


10 




2 


2 


If* ^ >E 


0.05 


0.05 


TGA40S 


0 


5 



[0052] ? ? M BEgfc 9 O 1 B ?>«iSf*t±#J20g 
-Cab-Stf^. TGA40S<7)7 7 b 1 tOOl BOffiflxS 
Ji0.1gi:^-2» o TGA40S{-*g-g-r ^.^rfllTO^Ort. 40K* 

1 0(075* K>^O«^S{i40mgi:^-5) (^'J-bn- 

- O40mgli AoaM « 1 1 33mg/60kg/ B Uffi 



[0053] g|W3^^i (*«$7 y h 0*frtt21 T B 

(jtg120cm. JiS$35cm) USH-C«<?»ofc7K«:An 
(?SB<7)^5$20cm) . 9? h 75^^-9 ttit-5.< f>v» 
OA^^^il^ (HSU. 5cm. &£19cm) iAtlX£ 
# (36il^»i7K®Ttc*t). jKii*ifft<*7 7H:iia 
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&.t%mz*i?z,m& (HitH. n 2 #?.?.) t,>a<ojg« 
tit. muhklt, \-<r>*m<om 

(0 3) o 0 3 KiS^r, «<ftl±4*tff, 2 
S2 : K&SSS 



70 
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' [0 0 5 4] >kK. t£W<r>1£&*>m&\,*$:ttZfzit>, -f 
n-yxXh^r, «rSE2illHI<0*H<oaH, 
1 5Bl(:*ilLtc ^S*«»Lfc&, 

Bf**¥Borv»4«pBi (#«*4KilKfl-*fc, j&s 
fcofcofcEB (1/4) Kv»fcB*H (%!>) -cfFffi) X\ 

¥w<7)%m<om&^zmffi-?&ztw-e£2> 0 ycp, oa 

± tf'OCifONo. 1 ttto.2<7>7 y h 0^^<7>#|,gt;£/jrf 
(04) o fcfc, 9? HiflfltKJ: 9tBI&&*gejELT 

Sl-fcv^ target quadrant!;^ ^Jg-£<75&o/,:Eli 
(1/4) ^Sf 0 0Cff«7 7 MJC-lliWb^U&jfeL-C 

[0 0 5 5] 

mi] 



(80 n = 8 



(SD) 



<S) 



pffl ct (f ; p) a«ky) 

f =n-1 =7 



QAf* 
OCi* 



28.6, 36.6, 14.6, 22.2 
22.2, 26.2, 13.0, 21.8 

2.4, 30.2, 23.4, 17.4 
5.0, 23.0, 30.4, 26.4 

27.8, 34.8, 30.6, 33.4 
20.8, 23.4, 34.0, 22.6 



23. 20± 7. 54 * 



19. 78±10. 79 » 



28. 43± 5. 59 ' 



7.06 



10.09 



5.23 



3.07 



1.25 



a 79 



p <0. 05 



p<0.001 



♦ a, biASofcx^ra-cimnfey ( P <o.o5) 



[0 0 5 6] ^2 IC*5V^T. 

mi] 

x - « 

t = 



s 



[»2] 



liW ^f±«¥*^ (15#), Si±«* 

[&3] 



[»4] 



SDI±, 



SD = 



Z< x ,- X > 

XsJ 



[0 0 5 7] S>2 i^77t*tt (05) , 7 
HCTGA40S*-^x./c0A^(Cov^T(i> jS8^*ofcg 

1^*0 1 5*H±. 77^6 0#P4l*75 s -*Tif &H$|R| 

-eab&o «^7 7li7 7 hcoiiiS-^w^o^IESO^ 

40 [0 0 5 8] 'AiZ^ •£ 'J *S*aU»»IU*Utt Lfc 77F 
ri><b> JKJfcJUfcffifflU Folchj*lcT^:flSK^»aiL 
fco f LT, Sf^n-7h^ 7 7-f-r«^73-IL, > 

^* t7tm> 10?tt£&-> ? y -;u-CJiSf»a£> f^r 
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